Absorption flattening in the circular dichroism spectra of small membrane fragments.
The inhomogeneous distribution of chromophore occurring in a particulate suspension can result in a reduction in the apparent molar ellipticity recorded in circular dichroism (CD) spectra. The possibility of such a systematic error has often been a matter of concern when CD spectra of cell membrane proteins are recorded. The recent publication of CD spectra for bacteriorhodopsin in native and sonicated membranes, in detergent-solubilized form, and reconstituted into small unilamellar vesicles [Mao, D., & Wallace, B. A. (1984) Biochemistry 23, 2667-2673] gives a unique opportunity to apply the theoretical analysis of Gordon and Holzwarth [Gordon, D. J., & Holzwarth, G. (1971) Arch. Biochem. Biophys. 142, 481-488] so as to provide a definitive answer to the question of whether absorption flattening is significant for membrane particles. We show here that the data of Mao and Wallace can be combined with the theoretical analysis of Gordon and Holzwarth to rule out significant absorption flattening effects over the range 200-240 nm for submicrometer-sized membranes. In addition, the results show that absorption flattening can be disregarded even at 190 nm for membranous material in the size range below 100 nm. The demonstration that there are no major flattening effects in the CD spectra of bacteriorhodopsin, particularly in the region of 200-240 nm, means that the experimental spectra are incompatible with the proposal that this transmembrane protein contains seven transmembrane helices.